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(54) «mCD«M T^X^^Th'J^XSJRaS^fi 



(57) ffitm*a>wm 

5>** (2).8aH!ff (3).fc\fctf. S¥«ttttf&7Cl 

7<v (4) tfjeiattu «rtB»«h7>5?x*fl!)y- 
-^/u^o (5) tf»ja**ifc»^hu^x«a 



'J fe*^ < Bars £ 3 tcjgfiK L7c c t ZftWt-?Z7 

\mma\ vmm&mm* (6) nmmmz. 
5 i ©t 7 * -r v g * xsy&iiaijsgm, 

[BW8S3] BylBX+^VM'X^'T^ (1) SulB 
S«h5>5*X* (2) *«W6l»r*IBlO^*+> 
/U7-f>(11), fcjjtf, 3y£ffiflUSpr£8ff (6) * 
*J»-r*»2©X* + >/^-r>(12)TJBiSLfcCi: 

m^am4] Miami fe.fctf^©*.**:^;*^ 



(2) 



nfn%2 5090 1 m 



W% 1 ©X* * VfcRftT sa^mffi^jn 

? J: 3 Uift-3 Tl^ C <h £8 ft £ T 

£flU<Jl J© 77 * ?V 77 HJ -7 XSi B a a i^I 0 

««tr*ll«« 1 ©T^tV 77 h y *XS!*a»* 

[M&9f6] «tefffltffiqne«A (6) s» ±a*s 
±swmi. tgtftB, *m&m, ts&tf. T^nmnm 

±1*< Lfc £<fc£&m<>: T^tftR^l ©7^x^77 h 
y*Xffl*MH*«B. 

[»*S7] BfffMroH4UZn£*ii^^8B© 
¥B#B>tHcaiB*ft*W5©^4» »Rh^>^X 

*©y-haWBS©*+y7 , £Sft*iW£ft«J:3tc 

j£U K«»B^8B©±aJ*S*aaHISfc:, mffi 
Bffl^B8*©T3«S*««BEiH»fflmSfc*ti* f 

tv 77 mj ? zsibj&ctsb. 

[M*I9] BGBBJ&pT&SB (6) ±75^6 

±SGmn, ¥*f*B. wmm, tsjav. T^nmom 

aiB8i*K±sp«a tKraniffit #«a*Bffli«fe y t 
< Lfcctsmst-r zmmi nron 77 h 

y?XMP B Sl^gSo 

[ffiSBSIO] B«I^H*tc»IBBttJli3£gB 

©*aw*«+tr:ssfi*ti«meo»^*, BKh5>s> 

BffiAj8^&B©T3M«BBBEHWi««t::*- 
ti^n«ttr« * e u: Lfcc r *ii«fl?9o 

7 * x -1- 7? h 'J -7 Xf!ftil£CT£B. 

-7 tv 77 hj -7 xsjxjbSct&b. 



m$v% 1 3 1 mz^mtemz. mtmm b ? > s jx 
j&Ltcz. tz®mtTzmxm62i±2.(Dtotifr i Etc 

IB«£>7^7V 7> h y *XS»il8a3£So 
[^©PSBftfHW] 
[0 00 1] 

[SB±©=flJJB#B] SHSsfcSt&LfcSit 
h5>-7x* (tft) ©a**v$ r fMfc«fcy»ft-fe 
;l/^©BE»#&*fcfiatBrflF*ff37 , *xV 77 h y 
**S«K*»BfcBU fclc, ft^hy**^©? 7 

[0 0 0 2] T^tV 77 h vtzmi&mmsmit* 
mM7 h y ^xs«aas«iii:ra*K*ST*«fe 

46, ^•y7^ i y7S/\°-V^-;U=i>tfiL— Si-^>7- K7 
□ ■fev It. S6l/*tt. <K-*7/UxUi;*-©#«©»S« 

7 h y *X£BASctSB& BBSfctelftW-fcBK- h 
5>5?X*U: «fc y BSW&SJlMfcBtt'rsfc®?* 

*M7 HJ -7 XiI B |$/Til'DJ: 3 fc, Ett 

©a<!M)BIIfftU4l\ ^©fc&s 7'^7 1 -<77hy 

^x^aa^SBtt. (crt) tmmmo 
[0003] l^u y-^x-f 77 hy ^xs*aa^ 

y» *B1ii0!>S^SB««firs«d(cM: % ±S<DiJjt 

«B**aifra. «Ss&bb3H ( b<&s^k 

(c«Jfi*«y<«ST-r*Ct lefty, 7^r^^hU 

^©fc«6, HfflfbJnTL^SfiOT 7 ^ x-r 77 h y * 

So 

[0 0 0 4] Sfc, ^x-fTThy^XffijSftB^t 
B<0«!itO«BI* *6«t U*HJt*B y ©®T^=&^# 

y y ^ xsjftAB^BBtiW^r tiT£ y . * y -b© 

a^a°nH©[Rl±^M*tlTl^o 
[000 5] 

[^*©sffi] aaL h— ©a«±u:x**v/^5-r 



(3) 



&ffH2 5 09o 1 m 



T37^tV 77 h U f XS»aa/T«Htfffitt*tiT 
l^o LfrU £©£5ft7'?7V77 H^X^A 

/ -T > t LTflM* ft £ fctt, £M£Ki>^ 
[0 0 0 6] *C?» X+tV/U^Vtf- £/\"X 

y , @13«E12 Kifx-rT^TV 77 h y **sbsa 

[0007] 01 2lc^T*-ti5<feai;: % Sfi^h'JW 

jB5t<D7' ? f -r 7? h y * zgftASCT&w** mih 

(BSLfti*) *J*tJ«fc3fcLT-£©#5XSffi89£ 
fl!*0tf5X»fi89£4ft|R|*£fcfcfl>-R K-SflDtf 
5Xg«g (TFT»©80 ±Kl& X+f>yU7^> 

81. »Hh7>-7x4t83. mik-bfrMZffii&Tzmmn 

MMa.iS&Xf. S*WffittfB7tX5-r>88 (HI 3T& 

>82tfflMl!rftTl^„ Xh^-TTttfflx-* 
>82i«SM84a i®flBfcW:*Atfif A* 

tu cwc«fcyjBta-tju84<Mijajti*o casA-feji/ 

84tts >82£JMlh5>5>**83fl!>KU 

■<y (Sfcfct. y-x) 86£©H(c»gwrtu 

ft, *LT. SRh5>5>X*830V-* (Sfctt. K 
U-T » 87ttB*«fi«|ft/U7'r f88fc»tt;!rtl*. 
[0 0 0 8] ±iSLfc**K«l:y» r-^A'X^Y^ 
>/U7< >81ittjg B B B ^LTii^iBM*n 
£ c £ left Stf* ra-Mfi±?3a!T * fcCTtiftl/te 

a, £££a>£i»tjfr&&£-r s&5# ft < * y 
t + >/ 5 -r >8i <t 4>p^ rfitt^st wctffa 

< ft »J » IH-^S*5±ICX+ tV/tt5-fViT-^/ \* 

t. ^fcHSfc^LTwatwyfciRUSfcacttf 



s®7 * x -r 77 h y * xis&asctSRu? □ x h - 
f y * xjb^odt 7 ^ x < 77 h y ^ xmmikm^mmiz 

fc^Tli. SRh5V5?X*tf*7tt*?*oTfc, x 

icfctLTM^JWftilffiSM (*R h7>^^0y- h 

ttfltte/U5-r>t<oiB. rato-s. aRi^f^x* 

«fcoT*A-fe/bWEtfS»U *0D$£HI, S^AHtfC 
[0 0 10] $fc % St*©-fiSff^©7 7 ^7 1 -r 77 h y 

©7^T-f77h'j^ xg-ftAaaigRl** iH©J:3ft 

*«M*<*bDrscttf?*ft^fc»» 

r* £ taw?** c t ft*, nmb^yvx* m) 

V>?- V (85) tifcX* t>/tt7-rv (81) £S 
JR Lfcii&OiiaffllE U^;U->7 h 4>fcttfcStft8lfc# 

So 

[00 1 1] ^PXh-^^fi 

au ao, BtawtEu^u->7h (dcu^->7 

-f 77 h y ^XS»A«^aH«j«R Lfc (^P¥ 2 - 
218966^ : E|1 4#fiPJ o 
[00 12] 

za>T<?7--<y^ h y ^xsjS B B B a^m<D-fi"j^^-r 

ET-^So 01 4KS*tlS«ka^ »H¥ 2 - 218966 

m$mi.itT*T-<( 77 h y ^^ii«Aa^&B(c 

lis SlMR!£$9$ y t»«a)a^llLl^«S**3»T 

h*»flW*fci6tcaflffiJ-«h5>5?X4r (TFT) 
*«SW-6ftTf rftfe-5, jSA^aLTWlRlE* 
L/c2^S«©-73 (TFTS«89) tcli. «tt®7. 
* * >n*X ^ 'T > 1 1 ' J2\ ^R h 5 >-7X $ 21 , 22, 

tl, 2tft^)S*5©fte7J (S*[p]S«80) Itti, 

r s«fctfi2' s*nfit«^/\*x : 5'r>40i^fflijic 



(4) 



&i*£2 5 090 1 m 



*22li, glBBEl/^U^^ h£«flrr«fca6©fc©? 

tt&tts mmh^yvxww-M^ X* 

+ (Sj ) tcftJBJtu aillh^^X 

$22©?- hlis f£3!£ H^y^'X^I©?- htfgg! 
^tlfcX+i'VKX^'l'VII' (S j ) ©lO±©5-f> 
*B»*"«fci6©***:'/tX5-r>12' (S 1-1) ins 
SSftTl/**. *StC. Sfiih5>v i 'X^21.22 © Kb 

<y tetttts v-x) amMS3 (**-tjuPi ) 

Ic&^ft, Sfc, 9£h7>57X$21.22 ©y-X 

xommftBZT k uxffl©/f;ux£«fflua©/w 

£©<J:?41Kffi$£3C£fc<l:y % TFTStelt/^ 
a= (Cgs c +Cgs a +Clc) 

4 < 4 s i ^ a mfl#£ i: a c t tcft *. 

[0 0 16] J^LfctiajCy'^-fTvh 
iv7;ua5-8*tfl^ft7 , ?7 ; -r 7? h 'J ?Xffl)Sfl 

«*«■©««* a wtrs. 

[00 17] 

HI (a) lc**tiS«fc-3lc» *»Blc«fcntf» j$b b b 
£rtaLTSftEBLfc2tt©g«©-;&U: v *IDl©X 

*t>/U7-rvi, iih7»*x^2, ass® 

sdMm h 5 > *7X£ 2 ©-7 1 '- h BEX* + >/ U v -f 

> 1 y-xfcw k u-r ^©fiiti**— isaas 
mm 3 flt&tffflES*«ffi«tt/^x^-r > 4 izzn 
vnwtt&tis MfB2ft©ss©fte^tc, fflesaats 

jWB«*tlfcS*|pR h y ^^fl)7^f^ 77 k y * 
i&KSaSWE 3 Idtf LTSHWB rT*8« 6 feSfo IS 

Ta tcfettsM«i;yt,^<Bie-raj:?tc<ifaLfe 

[00 1 8] 



x^ -r >©xntf fti^c»B^*fi$ y A\ ssreu 

"C/l/->7 h©ffi«tfftl^ctt^&©4^iiLl^tffl 
3HT#S<fc3lcftoTl^5o 
[0 0 1 4] Hi 5 till 1 4KjjVT7?7 1 -<77HJ? 

(9Kh5>^^21) KUT^Sm^CgS* . E*3Ht 
MMMlfcLTliiBTSTFT 

>vx^22) icgi-rs^*^CGs c trst* tokoe 
Vc = (cgs a *v a ) /cgs c 

[0 0 15] *f|p]7hy?XTli, TFTtf*7ttfi© 

/ (clc+c 6 s c +cgs a +CRS) 

*a6tc«ky % »Kh5>5?x*2©y-h]8S?ii7i* 

left r *«*«W«fi©*»3tM(l«*ft* cfcolcft-pT 
l**o 0 Kb) fcJclKc) tt35*ftS«fc3lc» *^© 
T^tV 77 h y *Xffl*J.ajS»Bli:Sl*T(a\ Mfll 

«s*iLTpnts*6*ffl^Tfey, is*f(ifflRi^s 

*6©«*«as«EU^U->7h©*l««lffWIBTb IC 

li±*<. **i«tt©S!IB (7 , KUX«©3M(h5:'5? 
X$ 2©-/- h*W*tlT^ftt^a^F B 1Ta)lcl±/Jx 
^ft^JcdldSSf^atcftoTi^S. £©J:5ft 

««fflRr«s«6*ffl^*t» fflHbfHijfSTb tucii 

**4M*fcofc^fflWE©tWE{b*iasc £tf 

ftfflr*fc»^px k— ^©»w/«si?*7ju*7- 

S^©fc ttfc^ftWISStf RTfl&i ft * 0 
[0 0 19] C©«feate» *^©7'^xY77hy7 

flW©»»*RlatS*t U «flBBfH«IIBTWcfi^T 
tt**4filtl6S-r S C 1 7?»flWE©fiaE<k* rTH 

tcSSfSCfcT^PX h-*©«KW*RrtBfcT«o 
[0020] 

77 h y 7X^ H B B as^E0)IIS6^^^r 0 2 

«:*3i«©7'^^-r 77 k y txmmikmTr&mvm* 

«4*l««*S-r HTife y . 5*Ir17 h y * XWSSDT* 

=r<< 77 k y *xffi»fl«s£«©-£©Wfi±©/f* 

[0 02 1] H2lcw*ti**3U:» *Sttt«!l©7 T ^x 

w 77 k y ^ xfiJall«3^■^c£l^T. jfia ^^-a l 

T3^lRliBl*nfc2«l©5«©-73 (E91 2^©TFT 
SS89) ICli. ffl»©X*+>;U5-r>11.12.»lh 



(5) 



&m%2 509017f 



(c Rft 3 - o© IssOUOfttiMzW »J 6 ftS J: -5 
[0 0 2 2] vr b^yvx* 2 ti, BfSO>aj|-b;l/€' 

So Tktt. mmh^yi/X^ 20)7- bit. 7s* * 
V/\*X7f>11 (Sj ) (C««**U ffifl(ffiRl&3ft6 

©-*<DJSr?fck ISSH h 5 y S J X* 2 0)7- h tf SSE 

*ftfcx**>AX7-r>n (s, ) oio±©5-r> 
ikm+ztctbQtt+yrtx^'fyn (Sj-i)fcftfis 

*ft7V« 0 S^h7>v ? X^2<DKU'T> 
v-70 tt^CS3 GfcH-fe/l/P j ) left 

S3 (SB-bjUPj ) fc»«*ftTi/>3. 
[0 0 2 3] 03te|2|2K;jVf777V7'^HJ7Xiy 

-^m^iKis w-s $ -r ~ > ^ht* u . i - 1 $y© 
aa-tjupi-i sours fettoxt * ^^5^ >s 

i-1 (*a-b;l/ P i 3 lc£&$ft3*f«ffi rT£ 

M6fl!)-*(I!)*?3Wft»*ft*X*tV/U5-f >1 

2) tonssm. iwcaa-biUPi stawsfctt© 
x**>AX7-f>si (}ta-fe;upi 4>sijHtS3(«: 

£&£ ft23K h 5 > v>'X* 20)7— h tf»fi*tlSX 

§i6®gil (CGS C ) t©?*«o 
[0 0 2 4] 03Kjj^ftS<fc?K. iai©SiVfeJUP 
i Zmm?Ztct!)(DZ4r J ryrtX^<<ySi (DWKfcB 
It. i-1 5"J©jtft-b;bP i-1 *tt»TSfc4&®X** 

(7 □ y ^ ffi^Kjs ufc) * -r = v^w-atifctot 

fl^fclSUTII3^*ftTifiSl^;l/K*{fc"r*J:5 
tcftoTL^o fflXJlqrXgft6 4>8ftfii (Cgs 
C ) it. E3lE«EU^U5'7h©*MaMHB!IIITb lei* 

f-ftwttoHwi (7Ki^xffl©»Kh5>s;x 

$20)7~ hfl^*ftTl*4^S«»IIHTa) fcti'Jx* 

ftS<fc5fc, *i<iEpJg§*6©SSfilCGS c tt» M<S 
■MHBHITb tcliCb fcStu MGnTa tettCa t 
&S<fc5lcM6y®£ftS<fc5U:&oT^£ n 



Y>4ifl«ttEtf (f-^lE) tf*ft-bJUP|-i lc 
EPfiQlTftSo ^LT. 5Sa-b;UPi-i li, *tC*ffl5U 
(i-1 5U) #»R*ftS*?KT-*«E*lllfcLT 
BrSflDasfcfrocfcteftSo z.o)t%. Ttett. m 
a-biUPj-i 4>SflOGIHTa tcfc^T> jSA-bJl/Pi-i 

a>asata 3 K&&£ft£4fflU8Rr$gs 6 ©SMfiic 
gs c itca t'i^<itiri^itAs *JUr;up 
i-1 li. ffiwo^-rvox-^TOctaiBS (^pxh 
-7) *»£sw-sc£tf4iA, 

[0 0 2 6] ^(C, X*-V>/U^-r>Si 
«EtfB]ttl*ti*t, *4VfeM/Pi 0)a^m®3ti3M 
h 7 > v'T.-Si 2 S^ LTS*a<u«$&/ \*7x << y 4 Itg 

4<t<DMmE*^ (^-^ms) tfjtta-biUPi icEpira* 

tiSo ^LT. iSal-tr^Pi t4, luttom (iW) *^ 
ft* ST-S^- * BES*ii# LTms©*^*^ 
3dttc^So »ft"feJUPj (0«MtlM^ffill|Tb(»A-b 

;UPi J-^©-tr;KD^aM^) icfci^ jffli-bJUPi 

<oS/7«b 3 ic^gi*fts*f dfflpi^s* 6 <T>%mmc 

GS C l±Cb «fc**<*ftTl^fc46, jSES-b^Pi Kfc 

sssraE u^;u->7 h s+»tt?im-r s z. t ?# 

[0 0 2 7] XttV/UTOIlSW^Iil 

mw.iiLi%&/ U ^ -<> 4 ©fflfflJtcWfcStt 6 ftTfc 

X*-v>/^5-f>l1 (Sj ) (clij&H-trjUPj <o 
aillh5>5?X4»2(!!>y-hiM««*ft. 

5-r>i2 (Si-i)ici±^ B B a-tr;uPi a>«fltffiRrS3S6 

©-*©S?6^*ftT^Sft\ Cft6©«rttt, fte 

tt««iEajB*fts*ottL^*T'fcftt''. 

[002 8] 04tt*5|B^7 7 7X'r7'?hy-5'7sS5S 

Vs [510(a) tt¥ffiy^->H.lRlH(b) (±|5]El(a) lc 
fiWSA-AKiBH. ^LT. |^H(c) tiKi^UiB^ilT- 
SS„ T&fo-S* 02©7 7 ^x<7'?h , J^XS« B ia 
^gSlcfcltS?i(afflRl^§ft 6 LTlis 04 icSf 

[0 0 2 9] 04(a) fi«ttf(b) fcS*ftS«fc3fc % 4f 
flffiqTS«S6». ±3&4i*6±aWitt61. *fe#i*H62, 
¥«ft!63, £«fctf. TanBa64«SUILfi:M I S^ 

SSP642 T«J«*ftTl^. ^"LTs ±g0®S6l£T95 
[0 0 3 0] 04(a) fca*Stl5«fc3lE. ±SB®^61i 



(6) 



ftflF)l52 5 0 9 0 1 m 



*LT> ±35«*!61<DaEtfll (-) TTSWS 
6405^1193642 ©SEtflE (+) SHIErI^ 
*»6<0«***#<-T*fei6lCtt. ¥*i*JI63*Pg 
ffl*IW«fcfl PS7 : E;I/7 7'X->UIIV) T* 

*j*T*£W«U TafltSM©*- 5v*a>**has 
641 £P+ S<*)¥©tt*&)H (fiOAIf* P + 
X->yn» T*«rfttf«fct\ 

[oo3i] jy*6<jic x ±.mn®6uzjE(onmz 

WlBU TSBS8864 («&8B642)tCft4>«E«a]linLfc 
ffllJ8pn£gft6<Dgfte& ±95mH61tTSl 

3t LT> ±$€8161 left® U T£B«S64(«: 

IE<DBE£ EPJJD L ffidJBRT^gg; 6 4)8 Afil 
tt» ±8Mi»1tiNW*:Ji63tfB4*IliaSi UHSSf 
SCfcfc&So f TgWffi64a>WiaH642 fcl 

omEfcepira-t*.!:, p + s*sw«Mi7*js*nfc* 

-5 y * * h 35641 *^LTx *-JU (ITU tf 

*»i*i63©±Eiti£^y, *©e** ±3n®6\t* 

gf*)163<h ©F^ (BDH S 1) T*»tfJB** tl* C <h |C 4 

[0032] @4(c) ics*tia*5fc % mm 

SEV#IE<Di§£ aa«ffl61tfjEWft?s T8W1S64 

ffifi!61i:TSI5ffi8i64A^afeSiBaS2 fcttSLfc/J\*ft 
fcfcSSStu W»lEVtfftfl!>JE# (±gPffifii 
61tfft«ft?s T8WlH64tfiE*ttfflll^), *MM§rT 

(QimW.E.o>M&) It «fe y RffiflUS rJ££S: 6 4>§SfiI 

[0 0 3 3] fiLtKiVT* ¥«ftS63^N§y<D¥^i* 
»HT«jar*ttttc, TSWtSM©:*— 5v*3>* 
* hgP641 £N + S©¥»**HT«J«r*i:tt.T?* 
3„ fc£U ±flmS61(ZiE(0«E«EP 
ttU ~Fnfl!ifii64 («Sffi642)fcfta>«EE£BPfl]Lfc£: 

zommm rj^s* 6 omuii. ±»««6i <t¥^tt 

/163tffi45®«Si iCfRrracifcfcy* Sfc» ± 
8NBS61ti:ft4>«E&8Ull]U TflntS64£iE4>WE£ 
EPJffl Lfc <h $4)fflttJ9 RTSgft 6 4>g*tt& ±«M 

Zo T&*>5» TSNIff640>ttS3642 lCft(*)mE£EP 

ln-rst, n+ s*WHbfiT»«WJ*tifc?i— sy^^ 
#y. *<Dgm. ±sna6i£¥8{tJi63£4)ia (sa 



1. fcttftJB. fc«fctf. TSBmfilfcfWf LfcM i swim 
SPiattf««:*iiiaJ:y'b**<Lfctf» &#<os§£ 

T$m&t ftrnzzmm*. y < T3£ tica*. 
uwmmm/ u ^ -r > t lt«, + >/ u ^ -r > (i 

2) «ttlc % S2Smfit«Ss&/ -T > 4 J: 5 ic^ 

[0 0 3 5] dtD^aiC, *»W<07^x-f^ThU^ 

rpiic rrar^s). Tama iuiwh. 

tf.±s«a (a^tt. Tspsn. tm»m. 

««Jl^t6tMJIAa>«S(DS«Uiiffll^ Tgpm^i: 
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CLAIMS 



(57) [Claim(s)] 

[Claim l]Intervene and a liquid crystal to one side of two substrates which carried out the 
placed opposite Two or more scanning bus lines (1)A thin film transistor (2)a display 
electrode (3)and a reference potential supply bus line (4) are formedEither one of a 
source and a drain to said scanning bus line to said display electrode. [ a gate of said thin 
film transistor ] It is connected to said reference potential supply bus line by another 
siderespectivelyand on another side of said two substrates. They are said display 
electrode and the active matrix type liquid crystal display device of an opposite matrix 
type with which two or more data bus lines (5) of stripe shape which counters were 
formedln order to compensate change of display electrode potential produced at the time 
of the gate end of selection of a thin film transistorvariable capacity for compensation (6) 
is provided to each display electrodeAn active matrix type liquid crystal display device 
constituting so that capacity [ in / for this variable capacity for compensation (6) / a 
compensation-operations period (Tb) ] may be set up more greatly than capacity in a 
storage period (Ta) when a gate of a thin film transistor is not chosen . 
[Claim 2] An active matrix type liquid crystal display device of Claim 1 controlling a 
preset value of said variable capacity for compensation (6) by voltage. 
[Claim 3]The 1st scanning bus line (1 1) that carries out drive controlling of said thin film 
transistor (2) for said scanning bus line (l)And an active matrix type liquid crystal 
display device of Claim 1 forming by the 2nd scanning bus line (12) that controls said 
variable capacity for compensation (6). 

[Claim 4]The said 1st and 2nd scanning bus lines (1 1 12)being provided in parallel with 
both sides of said reference potential supply bus line (4) — this — the 2nd scanning bus 
line — this — an active matrix type liquid crystal display device of Claim 3 wherein a 
signal which controls a display electrode which adjoins the 1st scanning bus line is 
supplied. 

[Claim 5]An active matrix type liquid crystal display device of Claim 1 characterized by 
using said scanning bus line or said reference potential supply bus line as an electrode 
bus line for compensation voltage control which controls said compensation voltage. 
[Claim 6]An upper electrodean insulation layera semiconductor layerand a laminated 
structure of a lower electrode constitute said variable capacity for compensation (6) from 
the upper partAn active matrix type liquid crystal display device of Claim 1 making 
larger than area with which this upper electrode and this lower electrode lap area with 
which this upper electrode and this semiconductor layer lap. 

[Claim 7] A mark of an electric charge induced in a semiconductor layer of said variable 
capacity for compensation during the compensation operationsAn active matrix type 
liquid crystal display device of Claim 6 having constituted so that it might become a 
different mark from a carrier at the time of gate selection of a thin film transistorhaving 
connected a lower electrode of this variable capacity for compensation to a display 
electrodeand connecting an upper electrode of this variable capacity for compensation to 
an electrode for compensation voltage controlrespectively. 

[Claim 8]A mark of an electric charge induced in a semiconductor layer of said variable 
capacity for compensation during the compensation operationsAn active matrix type 




liquid crystal display device of Claim 6 having constituted so that it might become the 
same mark as a carrier at the time of gate selection of a thin film transistorhaving 
connected an upper electrode of this variable capacity for compensation to a display 
electrodeand connecting a lower electrode of this variable capacity for compensation to 
an electrode for compensation voltage controlrespectively. 

[Claim 9] An upper electrodea semiconductor layeran insulation layerand a laminated 
structure of a lower electrode constitute said variable capacity for compensation (6) from 
the upper partAn active matrix type liquid crystal display device of Claim 1 making 
larger than area with which this upper electrode and this lower electrode lap area with 
which this semiconductor layer and this lower electrode lap. 

[Claim 1 0] A mark of an electric charge induced in a semiconductor layer of said variable 
capacity for compensation during the compensation operationsAn active matrix type 
liquid crystal display device of Claim 9 having constituted so that it might become a 
different mark from a carrier at the time of gate selection of a thin film transistorhaving 
connected an upper electrode of this variable capacity for compensation to a display 
electrodeand connecting a lower electrode of this variable capacity for compensation to 
an electrode for compensation voltage controlrespectively. 

[Claim 1 1]A mark of an electric charge induced in a semiconductor layer of said variable 
capacity for compensation during the compensation operationsAn active matrix type 
liquid crystal display device of Claim 9 having constituted so that it might become the 
same mark as a carrier at the time of gate selection of a thin film transistorhaving 
connected a lower electrode of this variable capacity for compensation to a display 
electrodeand connecting an upper electrode of this variable capacity for compensation to 
an electrode for compensation voltage controlrespectively. 

[Claim 12]It constitutes from an ohmic contact part which performs contact to said 
semiconductor layer which adjoins polar zone in a lower electrode or an upper electrode 
by the side of said semiconductor laye rClaim 6 which specified an electric charge 
induced in this semiconductor layer by a carrier induced by this ohmic contact partor 9 
active matrix type liquid crystal display devices. 

[Claim 13] An active matrix type liquid crystal display device given in any 1 clause of 
Claims 6-12 constituting from an amorphous silicon layer which uses said semiconductor 
layer for manufacturing said thin film transistor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the active matrix type liquid crystal 
display device of an opposite matrix type especially about the active matrix type display 
which performs voltage writing to a liquid crystal celland maintenance operation by 
SUICHINGU operation of the thin film transistor (TFT) corresponding to each pixel. 
[0002]Since it has a thin shape like a simple matrix liquid crystal display devicethe active 
matrix type liquid crystal display device is broadly used as various kinds of display 
devicessuch as a laptop type personal computera word processor or portable television. 
Namelyan active matrix type liquid crystal display deviceSince it is what drives this each 



pixel independently by the thin film transistor provided in pixel correspondenceeven 
when a line number increases with increase of display capacitythe fall of contrast or the 
problem of reduction in an angle of visibility based on the fall of a driving duty do not 
arise like a simple matrix liquid crystal display device. Thereforeit became possible [ the 
colored presentation of quality comparable as a cathode-ray tube (CRT) ] for an active 
matrix type liquid crystal display deviceand the use as flat display equipment has spread. 
[0003]Howeversince the active matrix type liquid crystal display device needs to provide 
a thin film transistor etc. in pixel correspondence as a switching elementwhen a 
manufacturing process becomes complicated and it manufactures the display device of a 
big screenit needs a large-sized manufacturing installation. Manufacturing facility 
expense becomes highand a manufacturing yield will falland the active matrix type liquid 
crystal display device is very expensive. Thereforethe present active matrix type liquid 
crystal display device put in practical use is restricted to the comparatively small thing. 
[0004]In order to improve the fall etc. of the manufacturing yield produced from the 
complexity of the structure of an active matrix type liquid crystal display deviceA 
scanning bus line and a data bus line are formed on a separate substratethe active matrix 
type liquid crystal display device of the opposite matrix type which lost intersection of 
the bus line on the same board is proposedand improvement in much more display quality 
is demanded. 
[0005] 

[Description of the Prior Art] Conventionally it intersects perpendicularlya scanning bus 
line and a data bus line are formed on the same substrateand the active matrix type liquid 
crystal display device which has the composition which connected the display electrode 
to the intersection via the thin film transistor is provided. Howeversince a scanning bus 
line and a data bus line cross and are formed on the same boardbad insulationa short 
circuitetc. may arise at a crossingand an open circuit may produce such an active matrix 
type liquid crystal display device in the upper bus line with an intersectional level 
difference. It was not easy to make resistance of a lower layer bus line smallsince there is 
a limit also in forming thickly lower layer bus line and insulation layerand since an 
insulation layer was not able to be formed thicklyit was difficult to prevent the short 
circuit in a crossing thoroughly. 

[0006]Thenthe active matrix type liquid crystal display device of the opposite matrix type 
which intervenedcarried out the placed opposite of the liquid crystal to whileand formed 
the scanning bus line and the data bus line on substratessuch as glass of another sideis 
proposed. Drawing 12 is an exploded perspective view showing the panel part of the 
active matrix type liquid crystal display device of the conventional opposite matrix 
typeand drawing 13 is a figure showing the equivalent circuit of the active matrix type 
liquid crystal display device shown in drawing 12 . 

[0007] As shown in drawing 12 the active matrix type liquid crystal display device of an 
opposite matrix typeAs the liquid crystal (not shown) was insertedone glass substrate 89 
and the glass substrate 89 of another side were made to counterand it is this one glass 
substrate (TFT substrate) 80. UpwardsThe display electrode 84a which constitutes the 
scanning bus line 81 the thin film transistor 83and the liquid crystal cell 84and reference 
potential supply bus line 88 (drawing 13 shows as a ground) It is formedGlass substrate 
(counter substrate) 80 of this another side Upwardsthe data bus line 82 of stripe shape is 
formed. Herea liquid crystal is enclosed between the data bus line 82 of stripe shapeand 



the display electrode 84aandtherebythe liquid crystal cell 84 is constituted. This liquid 
crystal cell 84 is a drain (.) of the data bus line 82 and the thin film transistor 83. Or it is 
connected between the sources 86and the gate 85 of the thin film transistor 83 is 
connected to the scanning bus line 8 land the source (or drain) 87 of the thin film 
transistor 83 is connected to the reference potential supply bus line 88. 
[0008]By composition mentioned abovealthough orthogonal arrangement of the data bus 
line 82 and the scanning bus line 81 will be carried out via a liquid crystalsince they are 
not what crosses on the same boardit becomes unnecessary to form an intersectional 
insulation layerand can constitute easily. It is lost that a short circuit arises between the 
data bus line 82 and the scanning bus line 81 As compared with the active matrix type 
liquid crystal display device of the conventional general format which has the 
composition which intersected perpendicularlyformed the scanning bus line and the data 
bus line on the same substrateand connected the display electrode to this each intersection 
via the thin film transistora display defect can be decreased and a manufacturing yield 
can be raised. 

[0009]By the wayas for the active matrix type liquid crystal display device of the 
opposite matrix typeit is known as compared with the active matrix type liquid crystal 
display device of the conventional general format that a cross talk will become large. 
Namelyin the active matrix type liquid crystal display device of an opposite matrix 
typeeven if a thin film transistor is an OFF statethe data voltage impressed to a data bus 
line one by one receives a liquid crystal cell — parallel electric capacity (the electric 
capacity between the scanning bus line to which the gate of the thin film transistor is 
connectedand the display electrode which constitutes a liquid crystal cell — and) Between 
this display electrode and data bus linesOr since it will be impressed via the electric 
capacity of a between [ this display electrode and reference potential supply bus lines 
(i.e.between the source drains of a thin film transistor) ]Liquid crystal cell voltage was 
changed with the data voltage to other cellsandas a resultthere was a fault that display 
quality deteriorated. 

[00 10] Although the active matrix type liquid crystal display device of the conventional 
general format can add storage capacitance and can make a capacitive coupling ratio 
smallSince the active matrix type liquid crystal display device of an opposite matrix type 
cannot add such storage capacitanceit is difficult to make a capacitive coupling ratio 
small. Since it is difficult to add storage capacitancethere is a fault to which a residual 
image phenomenon becomes large for the direct-current- voltage level shift immediately 
after choosing the scanning bus line (81) connected to the gate (85) of a thin film 
transistor (83)and especiallyDisplay quality is also in the case of a still pictureare 
printeda phenomenon arisesand deteriorates. 

[001 lJThenthis invention persons proposed the possible active matrix type liquid crystal 
display device of reducing a cross talkand compensating a direct-current-voltage level 
shift (DC level shift)and improving display quality (Tokuganhei2-2 18966: refer to 
drawing 14 ). 
[0012] 

[Problem to be solved by the invention] Drawing 14 is a figure showing an example of the 
active matrix type liquid crystal display device as a pertinent art. As shown in drawing 
14to the active matrix type liquid crystal display device proposed by Tokuganhei2- 
218966. In order to compensate the direct-current- voltage level shift leading to an 



afterimage as a system which can realize the beautiful display without a high 
manufacturing yield and afterimagethe thin film transistor (TFT) for compensation is 
provided. Namelyintervene and a liquid crystal to one side (TFT substrate 89) of two 
substrates which carried out the placed opposite. Two or more scanning bus lines 1 1 and 
12thin film transistors 21 and 22display electrodes 3and reference potential supply bus 
lines 4 are formedand two or more data bus lines 5 of the display electrode 3 and the 
stripe shape which counters are formed in another side (counter substrate 80) of two 
substrates. Herescanning bus-line 1 V and 12' are provided in parallel with the both sides 
of the reference potential supply bus line 4. 

[0013]It is for the thin film transistor 21 carrying out selection driving of the 
predetermined liquid crystal celland the thin film transistor 22 is for compensating a 
direct-current- voltage level shift. Namelythe gate of the thin film transistor 2 lit is 
connected to scanning bus-line IT (Si)and the gate of the thin film transistor 22this — a 
thin film transistor - 21 ~ a gate - connecting -- having had ~ a scan — a bus line -11 — 
' (Si) - one -- a ** -- a top — a line — driving — a sake — a scan — a bus line — 12 — ' (Si_i) 
- connecting — having __****. The drain (or source) of the thin film transistors 21 and 
22 is the display electrode 3 (liquid crystal cell Pi). It is connected and the source (or 
drain) of the thin film transistors 21 and 22 is connected to the reference potential supply 
bus line 4. And it is made to operate by compensating change of the display electrode 
potential produced at the time of the gate end of selection of the thin film transistor 2 land 
constituting the driving waveform of a scanning bus line from a pulse for addressesand a 
pulse for compensation by the thin film transistor 22. By taking such compositionsince 
there is no intersection of a bus line in a TFT substrate and compensation of a direct- 
current- voltage level shift does not have a high yieldthe beautiful display without an 
afterimage can be realized. 

[00 14] Drawing 15 is a figure showing the equivalent circuit of the active matrix type 
liquid crystal display device shown in drawing 14 . If capacity about TFT (thin film 
transistor 22) which functions considering the capacity about TFT (thin film transistor 
21) which usually functions as an object for addresses as Cgs A and an object for direct- 
current- voltage level shift compensation is made into Cgs° as shown in the 
figureCompensation voltage Vc is expressed as Vc= (Cgs A * Va)/Cgs°* 
[00 15] The size of the cross talk by data being written in the display cell of others [ TFT / 
during / the storage period of an OFF state ] in an opposite matrix is association constant 
****=(Cgs C +C gs ^ 

It is alike and proportional. For this reasonwhen capacity for compensation is enlarged 
for the voltage lowering of the voltage for compensationin connection with thisa cross 
talk becomes largeand the problem of it becoming impossible to realize a beautiful full 
color display will arise. 

[0016]In view of the problem which the conventional active matrix type liquid crystal 
display device mentioned above hasthis invention can realize a high manufacturing yield 
by low cost also by a big screenandmoreoveraims at offer of the active matrix type liquid 
crystal display device in which a beautiful full color display is possible. 
[0017] 

[Means for solving problem] Drawing 1 is a figure showing the principle of the active 
matrix type liquid crystal display device concerning this invention. As shown in drawing 
J_(a)according to this inventionintervene and a liquid crystal to one side of two substrates 



which carried out the placed opposite. Two or more scanning bus lines lthin film 
transistors 2display electrodes 3and reference potential supply bus lines 4 are formedTo 
said scanning bus line 1 either one of a source and a drain to said display electrode 3. [ the 
gate of said thin film transistor 2 ] It is connected to said reference potential supply bus 
line 4 by another siderespectivelyand on another side of said two substrates. They are 
said display electrode 3 and the active matrix type liquid crystal display device of an 
opposite matrix type with which two or more data bus lines 5 of the stripe shape which 
counters were formedln order to compensate change of the display electrode potential 
produced at the time of the gate end of selection of the thin film transistor 2the variable 
capacity 6 for compensation is formed to each display electrode 3 The active matrix type 
liquid crystal display device constituting so that capacity [ in / for this variable capacity 6 
for compensation / compensation-operations period Tb ] may be set up more greatly than 
the capacity in storage period Ta as which the gate of the thin film transistor is not chosen 
is provided. 
[0018] 

[Function] According to the active matrix type liquid crystal display device of this 
inventionchange of the display electrode potential produced at the time of the gate end of 
selection of the thin film transistor 2 is compensated with the variable capacity 6 for 
compensation provided to each display electrode 3. In [ as shown in drawing 1 (b) and 
(c) ] the active matrix type liquid crystal display device of this inventionThe variable 
capacity 6 is used as capacity for compensationand the value of this variable capacity 6 
for compensation is greatly set to compensation-operations period Tb of a direct-current- 
voltage level shift in the other period (storage period Ta as which the gate of the thin film 
transistor 2 for addresses is not chosen) become small. If such variable capacity 6 for 
compensation is usedsince it has big capacity in compensation-operations period 
Tbvoltage lowering of compensation voltage can be attainedAnd since it acts as small 
parasitic capacitance into storage period Tacontrol of a cross talk can be realized and 
gradient display sufficient for a full color display is attained. 

[0019]Thusin the active matrix type liquid crystal display device of this inventionControl 
of a cross talk is enabled by making capacity for direct-current- voltage level shift 
compensation into variable capacityand making voltage lowering of compensation 
voltage possible by setting it as a big value in compensation-operations period Tband 
setting this capacity as a small value in storage period Ta. 
[0020] 

[Working example] Hereafterthe working example of the active matrix type liquid crystal 
display device applied to this invention with reference to Drawings is described. Drawing 
2_is a figure showing the fundamental example of composition of the active matrix type 
liquid crystal display device of this inventionand shows the pattern on one substrate of 
the active matrix type liquid crystal display device of an opposite matrix type. 
[0021] As shown in drawing 2 in the active matrix type liquid crystal display device of this 
examplea liquid crystal to one side (TFT substrate 89 in drawing 12 ) of two substrates by 
which the placed opposite was carried out by intervening. Two or more scanning bus 
lines 1 1 and 12thin film transistors 2display electrodes 3reference potential supply bus 
lines 4and variable capacity 6 for compensation are formed. Two or more data bus lines 5 
of the display electrode 3 and the stripe shape which counters are formed in another side 
(counter substrate 80 in drawing 12 ) of two substrates. Herethe scanning bus lines 1 1 and 



12 are formed in parallel with the both sides of the reference potential supply bus line 4. 
Common connection of the reference potential supply bus line 4 is carried out to all. 
For exampleit changes to any of two different levels for every horizontal scanning period 
they are. 

[0022][0022]. JISUTA 2 of thin film TO is ********** about a predetermined liquid 
crystal cell. 

In order that it may be a thing and the variable capacity 6 for compensation may 
compensate a direct-current- voltage level shift. 

Namelya gate of the thin film transistor 2 is connected to the scanning bus line 1 1 (Si)and 
one terminal of the variable capacity 6 for compensationlt is connected to the scanning 
bus line 12 (Sm) for driving a line on one of the scanning bus lines 1 1 (Si) to which a gate 
of this thin film transistor 2 was connected. A drain (or source) of the thin film transistor 

2 is the display electrode 3 (liquid crystal cell Pi). It is connected and a source (or drain) 
of the thin film transistor 2 is connected to the reference potential supply bus line 4. And 
a terminal of another side of the variable capacity 6 for compensation is the display 
electrode 3 (liquid crystal cell Pi). It is connected. 

[0023]Drawing_3_is a timing diagram in an active matrix type liquid crystal display 
device shown in drawing 2 Liquid crystal cell [ of i-1 row ] Pj_i. Scanning bus-line Sm for 
driving. (Scanning bus line 12 to which one terminal of the variable capacity 6 for 
compensation connected to the display electrode 3 of liquid crystal cell Pi is connected) A 
voltage waveformLiquid crystal cell Pi of i sequence. Scanning bus-line Si (scanning bus 
line 1 1 to which a gate of the thin film transistor 2 connected to the display electrode 3 of 
liquid crystal cell Pi is connected) for driving Capacity value (Cgs C ) of a voltage 
waveform and the variable capacity 6 for compensation is shown. 
[0024] As shown in drawing 3 the voltage waveform of scanning bus-line Si for driving 
liquid crystal cell Pi of i sequenceln the same form as the voltage waveform of scanning 
bus-line Sm for driving liquid crystal cell [ of i-1 row ] Pi-iit is that in which only 
predetermined timing (the clock signal was embraced) was. That isthe driving signal of 
each column line in an active matrix type liquid crystal display device is chosen one by 
one according to a clock signaland changes to a predetermined level. The capacity value 
(Cgs°) of the variable capacity 6 for compensation is large to compensation-operations 
period Tb of a direct-current- voltage level shiftand is small set to it in the other period 
(storage period Ta as which the gate of the thin film transistor 2 for addresses is not 
chosen). That isas shown in the figurecapacity value Cgs° of the variable capacity 6 for 
compensation is set to compensation-operations period Tb with Cband variable control is 
carried out to storage period Ta so that it may be set to Ca. 

[0025]Firstif scanning voltage is impressed to scanning bus-line Sj-iThe display electrode 

3 of liquid crystal cell Pm is connected to the reference potential supply bus line 4 via the 
thin film transistor 2and (data voltage) is impressed to liquid crystal cell Pm for the 
difference voltage of the data bus line 5 and the reference potential supply bus line 4. 
And liquid crystal cell Pm will maintain this data voltageand will perform a 
predetermined display until the sequence (i-1 row) is chosen next. Since capacity value 
Cgs C of the variable capacity 6 for compensation connected to the display electrode 3 of 
liquid crystal cell Pm is made small with Ca [ at this timei.e.storage period Ta of liquid 
crystal cell Pi_i]Liquid crystal cell Pm hardly receives the influence (cross talk) by the 



* 



data voltage of other lines. 

[0026]Nextif scanning voltage is impressed to scanning bus-line SiThe display electrode 
3 of liquid crystal cell Pi is connected to the reference potential supply bus line 4 via the 
thin film transistor 2and (data voltage) is impressed to liquid crystal cell Pi for the 
difference voltage of the data bus line 5 and the reference potential supply bus line 4. 
And liquid crystal cell Pj will maintain this data voltageand will perform a predetermined 
display until the sequence (i sequence) is chosen next. Compensation-operations period 
Tb (storage period of cells other than liquid crystal cell Pi) of liquid crystal cell Pi Since 
capacity value Cgs° of the variable capacity 6 for compensation which sets and is 
connected to the display electrode 3 of liquid crystal cell Pi is enlarged with CbThe 
direct-current- voltage level shift in liquid crystal cell Pj can fully be compensated. This 
responds to the ability of voltage lowering of the compensation voltage for compensating 
a direct-current- voltage level shift to also be performed. 

[0027]The scanning bus lines 1 1 and 12 are formed in parallel with the both sides of the 
reference potential supply bus line 4Although the gate of the thin film transistor 2 of 
liquid crystal cell Pi is connected to the scanning bus line 1 1 (Si) and one terminal of the 
variable capacity 6 for compensation of liquid crystal cell Pi is connected to the scanning 
bus line 12 (S§_i)It cannot be overemphasized that these composition may change into 
others variously. 

[0028] Drawing 4 is a figure showing an example of the composition of the variable 
capacity in the active matrix type liquid crystal display device of this inventionand an A- 
A sectional view [ in / the figure (a) can be set to a plane pattern figureand / in the figure 
(b) / the figure (a) ] and the figure (c) are explanatory views of operation. That isas the 
variable capacity 6 for compensation in the active matrix type liquid crystal display 
device of drawing 2 what has the structure shown in drawing 4 can be used. 
[0029] As shown in drawing 4 (a) and (b)the variable capacity 6 for compensation has the 
upper electrode 61 the insulation layer 62the semiconductor layer 63and MIS structure 
that laminated the lower electrode 64 from the upper part. The lower electrode 64 
comprises the ohmic contact part 641 and the polar zone 642 for making electric 
connection with the semiconductor layer 63. And the power supply voltage V is 
impressed between the polar zone 642 of the upper electrode 61 and the lower electrode 
64. 

[0030] As shown in drawing 4 (a)area Si to which the semiconductor layer 63 laps with 
the upper electrode 61 is constituted so that it may become larger than area S2 with which 
the upper electrode 61 and the lower electrode 64 lap. And when the voltage of the upper 
electrode 61 is [ the voltage of the polar zone 642 of the lower electrode 64 ] right (+) in 
negative (-)in order to enlarge capacity of the variable capacity 6 for compensation. What 
is necessary is to constitute the semiconductor layer 63 from semi-conducting material 
(for exampleP type amorphous silicon) of P typeand for the ohmic contact part 641 of the 
lower electrode 64 just to consist of P + type semi-conducting material (for exampleP + 
type amorphous silicon). 

[0031] When positive voltage is impressed to the upper electrode 61 and negative voltage 
is impressed to the lower electrode 64 (polar zone 642) concrete firstit will depend for the 
capacity value of the variable capacity 6 for compensation on area S2 with which the 
upper electrode 61 and the lower electrode 64 lap. On the other handwhen negative 
voltage is impressed to the upper electrode 61 and positive voltage is impressed to the 



lower electrode 64 it will depend for the capacity value of the variable capacity 6 for 
compensation on area Si to which the semiconductor layer 63 laps with the upper 
electrode 61. Namelyif positive voltage is impressed to the polar zone 642 of the lower 
electrode 64 Via the ohmic contact part 641 which comprised P + type semi-conducting 
materiala hole (electron hole) will spread all over the semiconductor layer 63andas a 
resultcapacity will be formed between the upper electrode 61 and the semiconductor layer 
63 (area Si). 

[0032]Thereforeas shown in drawing 4 (c)the power supply voltage V the case where it is 
positive (when the upper electrode 61 is [ the lower electrode 64 ] negative potential in 
positive potential) the capacity value of the variable capacity 6 for compensationWhen it 
is set as the small value depending on area S2 with which the upper electrode 61 and the 
lower electrode 64 lap and the power supply voltage V is negative conversely (the upper 
electrode 61 with negative potential.) When the lower electrode 64 is positive 
potentialthe capacity value of the variable capacity 6 for compensation will be set as the 
big value depending on area Si to which the semiconductor layer 63 laps with the upper 
electrode 61. Thereforethe variable capacity 6 for compensation in the active matrix type 
liquid crystal display device of this inventionThe capacity in a compensation-operations 
period (Tb) can be set up more greatly than the capacity in a storage period (Ta) by 
controlling the capacity value of this variable capacity 6 for compensation by voltage 
(polarity of impressed electromotive force) to have mentioned above. 
[0033]Abovethe semiconductor layer 63 is constituted from semi-conducting material of 
N typeand the ohmic contact part 641 of the lower electrode 64 can also consist of N + 
type semi-conducting material. Howeverthe capacity value of the variable capacity 6 for 
compensation when positive voltage is impressed to the upper electrode 61 and negative 
voltage is impressed to the lower electrode 64 (polar zone 642) in this caselt will be 
dependent on area Si to which the semiconductor layer 63 laps with the upper electrode 
6 land will depend for the capacity value of the variable capacity 6 for compensation 
when negative voltage is impressed to the upper electrode 61 and positive voltage is 
impressed to the lower electrode 64 on area S2 with which the upper electrode 61 and the 
lower electrode 64 lap. Namelyif negative voltage is impressed to the polar zone 642 of 
the lower electrode 64 Via the ohmic contact part 641 which comprised N + type semi- 
conducting materialan electron will spread all over the semiconductor layer 63andas a 
resultcapacity will be formed between the upper electrode 61 and the semiconductor layer 
63 (area Si). 

[0034]Although the variable capacity for compensation shown in drawing 4 mentioned 
above has an upper electrodean insulation layera semiconductor layerand MIS structure 
that laminated the lower electrode from the upper partAs this variable capacity for 
compensationit can also constitute from the upper part as an upper electrodea 
semiconductor layeran insulation layerand MIS structure that laminated the lower 
electrode. In the case of the formerarea with which an upper electrode and a 
semiconductor layer lap was made larger than the area with which an upper electrode and 
a lower electrode lap herebut when it is the latterarea with which a semiconductor layer 
and a lower electrode lap will be made larger than the area with which an upper electrode 
and a lower electrode lap. As an electrode bus line for compensation voltage control 
which controls the compensation voltage of the variable capacity 6 for compensationit 
may constitute so that the reference potential supply bus line 4 may be used in addition to 



a scanning bus line (12). 

[0035]Thusthe variable capacity for compensation used for the active matrix type liquid 
crystal display device of this inventionTo a lamination directionthey are a lower 
electrodean insulation layera semiconductor layerand an upper electrode (or) (from a 
lower part). It is considered as a lower electrodea semiconductor layeran insulation 
layerand what is called MIS structure of an upper electrodeand the overlapping area of 
the electrode by the side of a semiconductor layer and an insulation layer consists of 
overlapping areas of a lower electrode and an upper electrode greatly. It becomes 
possible to control the variation more than the so-called variable quantity of MIS capacity 
by this. Namelyalthough the depletion layer capacitance of the lamination direction of a 
semiconductor layer produces the usual MIS capacity by changing with impressed 
electromotive forceThe capacity (variable capacity for compensation) mentioned above is 
controlling the effectual electrode area (Si and S2) of a plane direction by impressed 
electromotive force furtherand setting out of much more big variable quantity is attained. 
Namelyif voltage is impressed so that a semiconductor layer may be in storage statesthe 
conductance of a semiconductor layer will become largeAs opposed to the effectual 
electrode area of variable capacity turning into area (Si) with which a semiconductor 
layer and an insulation layer lateral electrode lap mostlylt is because the conductance of a 
semiconductor layer will become small and the effectual electrode area of variable 
capacity will turn into area (S2) with which an upper electrode and a lower electrode lap 
mostlyif voltage is impressed so that a semiconductor layer may be in a depletion state. 
[0036]By the waywhen using the above-mentioned variable capacity 6 for compensation 
for an active matrix type liquid crystal display devicethe voltage for compensationSince it 
needs to be impressed by the gate voltage and the opposite direction of the thin film 
transistor 2 for addressesin order to set up the capacity for compensation greatly at the 
time of compensation voltage impressionWhen the mark of the electric charge induced in 
the semiconductor layer 62 of the variable capacity 6 for compensation during the 
compensation operations (Tb) is a different mark from the carrier at the time of gate 
selection of the thin film transistor 2Connect with the display electrode 3 and the 
electrode by the side of the semiconductor layer of the variable capacity 6 for 
compensation again When the mark of the electric charge induced in the semiconductor 
layer 62 of the variable capacity 6 for compensation during the compensation operations 
(Tb) is the carrier and same sign at the time of gate selection of the thin film transistor 
2the electrode by the side of the insulation layer of the variable capacity 6 for 
compensation will be connected to the display electrode 3. 

[003 7] [003 7 5 - drawing 8 are explanation about the example of a manufacturing process 
of one working example of the active matrix type liquid crystal display device of this 
invention. 

It is a ** figure and they are a lower electrode and a semiconductor layer from a lower 
part about the variable capacity for compensationlnsulation layerlt reachesit is what 
shows the case where an upper electrode is laminated and constitutedWhat explained the 
composition of the variable capacity 6 for compensation by drawing 4 by the case where 
the mark of the electric charge induced in the semiconductor layer 63 of the variable 
capacity 6 for compensation during the compensation operations (Tb) is a different mark 
(hole) from the carrier at the time of gate selection of the thin film transistor 2 (electron). 



[0038]First drawing 5 (a) As shown in - (c)50 nm of ITO(s) are formed by a sputtering 
method as a transparent electrode on the glass substrate 8 (TFT substrate). Nextas shown 
in drawing 5 (c)it is an ohmic contact layer (the source 2 1 and drain 22) of the thin film 
transistor 2 for addresses. After carrying out and forming 30 nm of N + a-Si (amorphous 
silicon) with plasma CVD methodA predetermined resist pattern (PURISOSU drain 
pattern) is formed by the resist 90and the etching process only of N + a-Si is carried out 
according to this resist pattern. It is an electrode (lower electrode 64) by the side of the 
semiconductor layer of the variable capacity 6 for compensationleaving the resist 90as 
shown in drawing 5 (b). Form 300 nm of P + a-Si with plasma CVD method as an ohmic 
contact layer (641)and a lift off ****The lower electrode 64 which consists of the ohmic 
contact part 641 and the polar zone 642 is formed (refer to drawing 6 (b)). 
[0039]Nextas shown in drawing 6 (c)patterning of the source electrode (21) of the thin 
film transistor 2 and a drain electrode (22) is performed. As shown in drawing 7 (b) and 
(c)Patterning of isolation is performed after forming SiN for a-Si with 50-nm plasma 
CVD method as the insulation layers (gate-dielectric-film layer) 62 and 24 of 30 nm and 
a first pass eye as the semiconductor layer 63 of the variable capacity 6 for 
compensationand the semiconductor layer 23 of the thin film transistor 2. thenit is shown 
in drawing 8 (b) and (c) ~ as ~ the insulation layer (gate-dielectric-film layer) of a 
secondary layer eye ~ 250 nm of SiN(s) are formed as 9 (6224)and a contact hole is 
patterned. And after forming aluminum (aluminum) by a sputtering methodpatterning of 
the scanning bus lines 1 1 and 12 and the reference potential supply bus line 4 is 
performed. 

[0040]Herethe reference mark 3 is a conductor section for a display electrode which 
consists of ITO(s) being shownand 40 being formed by ITOand connecting the source 21 
and the reference potential supply bus line 4 of the thin film transistor 2. A part of 
scanning bus line 1 1 is used as the gate 25 of the thin film transistor 2. 
A part of scanning bus line 12 is used as the upper electrode 61 of the variable capacity 6 
for compensation. 

And the lower electrode 642 of the variable capacity 6 for compensation is connected to 
the display electrode 3. 

[0041]By impressing wave-like voltage as shown in drawing 3 to scanning bus-line S\.\ 
(12) and Si (1 1) to an active matrix type liquid crystal display device manufactured as 
mentioned aboveDuring the compensation operations (Tb)enlarge capacity value of the 
variable capacity 6 for compensationand a direct-current- voltage level shift of a liquid 
crystal cell is compensatedand capacity value of the variable capacity 6 for compensation 
can be made small at storage period (Ta)and a cross talk can be stopped. 
[0042] [0042]. ** - drawing 1 1 are explanation about an example of a manufacturing 
process of other working examples of an active matrix type liquid crystal display device 
of this invention. 

It is a ** figure and they are a lower electrode and a semiconductor layer from a lower 
part about variable capacity for compensationAn insulation layerlt reachesit is what 
shows a case where an upper electrode is laminated and constitutedlt is the 
semiconductor layer 163 of the variable capacity 106 for compensation to a 
compensation-operations period (Tb). The place as a carrier at the time of gate selection 
of the thin film transistor 102 (electron) where a mark of an electric charge induced in 
inside is the same. 




[0043]Firs tdrawing 9 (a) As shown in - (c)50 nm of ITO(s) are formed by a sputtering 
method as a transparent electrode on the glass substrate 108 (TFT substrate). Nextas 
shown in drawing 9 (b) and (c)after forming 30 nm of N + a-Si (amorphous silicon) with 
plasma CVD method as an ohmic contact layer of the thin film transistor 102 for 
addressesand the variable capacity 106 for compensationAn ohmic contact layer (ohmic 
contact part 1641) of a source electrode (121) and a drain electrode (122) of the thin film 
transistor 2and a semiconductor layer lateral electrode (lower electrode 164) of the 
variable capacity 106 for compensation It patterns. As shown in drawing 10 (b) and 
(c)After forming SiN for a-Si with 50-nm plasma CVD method as the insulation layer 
(gate-dielectric-film layer) 162124 of 30 nm and a first pass eye as the semiconductor 
layer 163 of the variable capacity 106 for compensationand the semiconductor layer 123 
of the thin film transistor 102Isolation is patterned. Thenas shown in drawing 1 1 (b) and 
(c)250 nm of SiN(s) are formed as the insulation layer (gate-dielectric-film layer) 109 
(162124) of a secondary layer eyeand a contact hole is patterned. And after forming 
aluminum (aluminum) by a sputtering methodthe upper electrode 161 of the scanning bus 
lines 1 1 and 12the reference potential supply bus line 4and the variable capacity 106 for 
compensation is patterned. 

[0044]herethe reference mark 103 shows the display electrode which consists of 
ITO(s)and 140 is formed by ITO — the conductor section for connecting the source 121 
and the reference potential supply bus line 4 of the thin film transistor 102[ show and ] 
150 it is formed by ITO in one with the polar zone 1642 of the lower electrode 164 of the 
variable capacity 106 for ****** — the conductor section for connecting the ohmic 
contact part 1641 and the scanning bus line 12 of this lower electrode 164 is shown. A 
part of scanning bus line 1 1 is used as the gate 125 of the thin film transistor 102. And the 
upper electrode 161 of the variable capacity 106 for compensation is connected to the 
display electrode 103. 

[0045]By impressing wave-like voltage as shown in drawing 3 to scanning bus-line Si_i 
(12) and Si (1 1) to the active matrix type liquid crystal display device manufactured as 
mentioned aboveLike what was explained with reference to drawing 5 - drawing 8 enlarge 
capacity value of the variable capacity 106 for compensation at compensation-operations 
period (Tb)and compensate the direct-current- voltage level shift of a liquid crystal 
celland. Capacity value of the variable capacity 106 for compensation can be made small 
at storage period (Ta)and a cross talk can be stopped. 
[0046] 

[Effect of the Invention] As mentioned abovesince the voltage lowering of compensation 
voltage and control of a cross talk are attained by making into variable capacity capacity 
for compensation which compensates a direct-current- voltage level shift according to the 
active matrix type liquid crystal display device of this invention as explained in full 
detailMoreoverthe active matrix type liquid crystal display device in which a beautiful 
full color display is possible can be provided by low cost. 
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[Brief Description of the Drawings] 

[Drawing H it is a figure showing the principle of the active matrix type liquid crystal 
display device concerning this invention. 

[Drawing 21 It is a figure showing the fundamental example of composition of the active 
matrix type liquid crystal display device of this invention. 

[Drawing 3 l it is a timing diagram in the active matrix type liquid crystal display device 
shown in drawing 2 . 

[Drawing 41 It is a figure showing an example of the composition of the variable capacity 

in the active matrix type liquid crystal display device of this invention. 

[Drawing 5 l it is a figure (the 1) for explaining the example of a manufacturing process of 

one working example of the active matrix type liquid crystal display device of this 

invention. 

[Drawing 6] It is a figure (the 2) for explaining the example of a manufacturing process of 
one working example of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 71 It is a figure (the 3) for explaining the example of a manufacturing process of 
one working example of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 8] It is a figure (the 4) for explaining the example of a manufacturing process of 
one working example of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 91 It is a figure (the 1) for explaining the example of a manufacturing process of 
other working examples of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 10] It is a figure (the 2) for explaining the example of a manufacturing process 
of other working examples of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 1 1 l it is a figure (the 3) for explaining the example of a manufacturing process 
of other working examples of the active matrix type liquid crystal display device of this 
invention. 

[Drawing 121 It is an exploded perspective view showing the panel part of the active 
matrix type liquid crystal display device of the conventional opposite matrix type. 
[Drawing 131 It is a figure showing the equivalent circuit of the active matrix type liquid 
crystal display device shown in drawing 12 . 

[Drawing 1 4] It is a figure showing an example of the active matrix type liquid crystal 
display device as a pertinent art. 

[Drawing 151 It is a figure showing the equivalent circuit of the active matrix type liquid 

crystal display device shown in drawing 14 . 

[Explanations of letters or numerals] 

1 1 1 12 — Scanning bus line 

2102 Thin film transistor (TFT) 

3103 -- Display electrode 

4 — Reference potential supply bus line 

5 - Data bus line 

6106 — Variable capacity for compensation 
61161 -- Upper electrode 



62162 — Insulation layer 
63163 — Semiconductor layer 
64164 — A lower electrode 

641- 1641 — An ohmic contact part of a lower electrode 

642- 1642 — Polar zone of a lower electrode 



